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摘 要 
本文调查研究儿童教育对于发展中国家的未来经济增长、社会的稳定和生活水平提
高的重要作用理论。在土耳其相关领域的文献资料里，教育和经济增长的理论联系尚未
有成熟的研究成果。本文重点研究教育对于发展土耳其劳动力资源发挥的作用，以及劳
动力的教育水平对于经济增长的影响。 
本文采用柯布—道格拉斯函数生产模型，其中人力资本在人力资本增长模型中作为
独立的生产因素，用来考核教育对经济增长的影响和对教育进步的发展。其次，从实验
观察的角度出发，不同教育水平的索罗门增长模型也被应用。 
本文通过选取土耳其统计局 2000年到 2013年期间的季度数据，为现存的文献资料
做出进一步研究。主要的实验研究结果为，人力资本的发展在土耳其的经济增长中起到
重要作用。并且就整体而言，高等教育的发展对于土耳其的经济发展有积极重要的影响。
这些研究成果对于土耳其政府也有重要的政策启示，由此政府近期将引进教育体制的革
新。 
 
关键词：经济增长； 人力资本； 教育
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Abstract 
The paper investigates the premise that education of children in developing countries is 
crucial for future economic growth and leads to greater stability and an improved standard of 
living. In the literature, the empirical link between education and economic growth in Turkey 
has not been well studied. The focus of this paper is to analyze the role of education in preparing 
Turkey’s labor force and the extent to which education level of Turkey’s labor force affects its 
economic growth. 
The Cobb-Douglas production model, which is a function of labor, physical capital, and 
human capital, is used. Human capital is treated as the independent factor of production in the 
human capital augmented growth model to determine the impact of progress in education on 
economic growth. Furthermore, in the empirical point, the Solow growth model with different 
education levels is employed. 
This paper contributes to the existing literature by bringing evidence from quarterly data 
set for the period 2000 to 2013 obtained from the Turkish Statistical Institute. The principal 
empirical finding is that progress in human capital plays a crucial role in economic growth of 
Turkey. Further, progress in higher education overall has a positive and significant impact on 
Turkey’s economic development. These findings have strong policy implications for the 
Turkish government, which recently introduced a new education system.  
 
Key Words: Economic Growth; Human Capital; Education
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Chapter 1: Introduction 
1.1 Motivation 
Human beings today need a set of specific skills to survive in a competitive world. This set of 
skills can be referred to as education, a basic human right and a crucial factor in the development 
of children, communities, and countries. Education empowers women and girls in society, 
contributes to improving child survival and maternal health, fights against HIV/AIDS, helps to 
reduce hunger, fights against poverty and spurs economic growth. It is a prerequisite for short 
and long-term economic growth (Tembon & Fort, 2008). According to report published by 
Global Campaign for Education (2010), no country has achieved continuous and rapid 
economic growth without at least 40 percent of adults being able to read and write. 
Education is one of the most important investments into human capital, since its benefits can 
be enjoyed over a lifetime of activities. Every year, the Turkish Government announces various 
developments to be undertaken in the education sector involving high government expenditures.  
The motivation of this study comes from the importance of human capital, specifically in the 
form of education, in developing countries. Education of children provides future economic 
development, stability and improved life standards. 
1.2 Literature Review 
In this section, the literature regarding the relationship between humаn capital and economic 
growth will be presented. Theories of neo-classical models and endogenous growth models will 
be explained in chronological order. 
The neo-classical model, the extension of the Harrod - Domar Model (1939), which indicates 
that level of saving and capital of output ratio determines the growth in an economy, includes a 
new term, productivity. Companies generate funds with a high level of saving. This increases 
the capital stock of an economy and provides economic growth. The productivity of an 
investment has a negative relationship with the capital output ratio, meaning more output can 
be generated from fewer inputs resulting in increased economic growth. Most economic models 
developed under neo-classical theory are based on the Solow’s Growth Model (1956). In order 
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to see the behavior of an economy in the long-run, Solow examines the behavior of both 
physical capital and labor by using a standard neo-classical production function. He ignores the 
technological progress and the depreciation of physical capital. Moreover, he assumes that the 
saving rate is exogenous, the growth rate of labor force is constant over time, and labor is 
supplied inelastic. Solow does not include the human capital into his equation while 
determining the real output of an economy. 
Mankiw, Romer and Weil (1992) created an augmented Solow model that includes 
accumulation of the human capital. It explains not only the failure of international investment 
flowing to poor countries in Solow model, but also provides a description of cross-country data. 
The authors start their study using Cobb-Douglas production function, a widely used form of 
the production function, showing the relationship between the inputs, physical capital and labor, 
and output that can be produced given those inputs.1 
 𝑌(𝑡) = 𝐾(𝑡)𝛼(𝐴(𝑡)𝐿(𝑡))1−𝛼  
Where, Y is the output level, K is the physical capital, L is the amount of labor and A is the 
level of technology. Also, Mankiw, Romer and Weil (1992) assume that the level of technology 
and the amount of labor grow at the constant rates g and n. 
The same Cobb-Douglas production function was used in the Augmented Solow model. The 
authors assume a common depreciation rate of both physical and human capital. The new 
production function looks as follows: 
 𝑌(𝑡) = 𝐾(𝑡)𝛼𝐻(𝑡)𝛽(𝐴(𝑡)𝐿(𝑡))1−𝛼−𝛽 
Where, the notation is the same as in the previous function and additionally H is defined as the 
stock of human capital.  
In their study, they discover strong evidence for the conditional convergence. If a country 
initially has lower output per capita, it has the tendency to grow faster, when savings, population 
growth and human capital are assumed to be equal among the countries. 
Barro and Sala-i Martin (2004) also examine the Solow-Swan model, which is a kind of 
exogenous growth model based on Cobb-Douglas production function for estimating the long-
term economic growth developed by Robert Solow and Trevor Swan in 1956. The authors find 
                                                        
1 Paul Douglas explained his first production function at 1927, later his colleague Charles Cobb suggested a function of the 
form Y=ALβK1-β. 
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that including a human component inside the capital concept results in a more empirically 
meaningful convergence rate.  
Since education is one of the most important investment in human capital, in our empirical 
analysis we decided to use Cobb-Douglas production function which includes human 
component inside the capital concept.  
In neo-classical models, the assumption of diminishing returns to factor production causes the 
convergence and more technological progress is the only way to obtain a positive growth. 
Endogenous growth models are different from the neo-classical models, since it is possible to 
get a positive economic growth without technological progress. There is extensive and detailed 
literature regarding the relationship between human capital and economic growth. Most of this 
literature relates to the rate of return for the individual and society in general of investment in 
human capital, in the form of education. Most of research draws on work by Romer, Barro and 
many others. Romer (1989) explains the endogenous growth theory by using both the 
theoretical and empirical analysis to investigate the role of human capital. He notices that 
literacy has no direct impact in the growth regression, but the initial level of literacy does help 
to explain the investment rate, which impacts economic growth indirectly. Measuring the 
benefits of education is complex and can be considered at different perspectives. Barro (1991), 
in his study covering 98 countries from 1960 to 1985, finds a negative correlation between the 
growth rate of real gross domestic product (GDP) per capita and the initial level of real GDP 
per capita. His ordinary least square (OLS) estimation presents a positive correlation between 
the growth rate of real GDP per capita and the initial level of human capital. He also finds that 
growth is negatively correlated to the government consumption share in GDP but positively 
correlated to a measure of political stability. 
Various conceptual approaches have been used to identify the links between investment in 
human capital and economic performance. Benhabib and Spiegel (1994) examine the role of 
human capital in economic development by using cross country estimates of physical and 
human capital stock. They determine that human capital has an insignificant effect on output 
growth. However, when they introduce a model where the total factor productivity growth rate 
depends on human capital, they obtain more positive results. 
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Although the human resources of a country ultimately determines the character and pace of its 
social and economic development, failure to accumulate human capital is one of the pressing 
problems of developing countries. McMahon (1998) shows the importance of human capital as 
a determinant factor of economic growth within the endogenous growth theory. He provides 
empirical evidence for the effect of primary, secondary and higher education in form of 
enrollment rates and public investment on per capita GDP growth in East Asia. He finds that 
per capita growth can be determined by the investment in human capital.  
Many countries are approaching higher education policy as an investment strategy. A high 
quality higher education system is an investment in the economic development of the countries. 
Lin (2004) studies the impact of higher education on economic growth in Taiwan over the 1965-
2000 period. Lin observes that higher education overall provides a positive and significant 
impact on economic development in Taiwan. Also, Lin determines that both engineering and 
natural sciences majors play the most important role in the growth process. Lin and other many 
scholars come to a conclusion that education has positive and significant impact on economic 
growth. 
In Turkey, one of the first and most important study in this area is conducted by Kucukbayrak 
(2008). She examines the effects of different levels of education on real GDP in Turkey with 
using panel data, which covers 67 provinces of Turkey over the period of 1975-2000. 
Kucukbayrak used industrial electricity consumption to proxy the physical capital variable due 
to limited data. The author finds that two different models have two different results regarding 
contribution to real GDP. Knowles’s model proves that secondary education has the largest 
impact on real GDP. However, the augmented Solow growth model shows that higher level of 
education has the greatest contribution to the real GDP per workforce.  
Odit, Dookhan and Fauzel (2010) focus on the impact of investment on the education level of 
labor force and its effects on the Mauritius’s economic growth. They used Cobb-Douglas 
production function in order to present the importance of human capital. The results prove that 
human capital plays a crucial role in economic growth and that it increases the productivity of 
the Mauritian labor force. 
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It can be concluded from the literature discussed above that although lots of studies have been 
conducted regarding the relationship between education and economic growth, fewer studies 
have been conducted in Turkey.  
1.3 Overview of This Thesis 
The main focus of this paper is to investigate how progress in education is important in 
preparing Turkey’s labor force and which education level of Turkey’s labor force affects its 
output growth mostly. A Cobb-Douglas production function with three inputs (K, L, and H) is 
modeled in order to define the effect of education on economic growth. Further, the Solow 
model with different education levels is employed to determine which education stock is most 
critical for the growth. 
This thesis can be roughly divided into four parts. Chapter 1, which provides an introduction to 
the research. It describes the research background and presents in detail the existing work on 
growth theories. In addition, it explains the motivation behind this research. Chapter 2 explains 
the education system in Turkey and provides to background context for the research. Further, 
the new education system is explained in detail including both positive and negative opinions. 
Visuals are used in order to capture and summarize education statistics in Turkey. Chapter 3 
highlights the research methodology and models used to conduct this study. Data and variables 
are explained in detail by using graphs and figures. Also, results of the study are reported using 
econometric analysis. Chapter 4, the last chapter of this research, provides a general conclusion 
and outlines directions for further research. 
This chapter provides an introduction to the research with reviewing literature regarding the 
relationship between human capital, specifically in the form of education, and output growth. 
After reviewing neo-classical and endogenous growth theories, the role of human capital in 
those theories are listed. Also, the motivation behind this study and overview of thesis are 
explained. 
In the next chapter, current and development of the education system in Turkey will be 
discussed by using important indicators such as literacy rates, enrollment ratios and educational 
attainment of the workforce.
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Chapter 2: Education System in Turkey 
  2.1 Background of Education in Turkey 
Education systems are crucial in determining the level of development in a number of areas 
including the economy, society, and science. Education in Turkey is administrated by a natiоnal 
system. Recently, variоus changes in the education system have been made with the purpose of 
achieving greater efficiency and qualificatiоn. Until 1997, education in Turkey composed of 
five years of primary school, three years of middle school, three years of high school, three or 
four years of conventional high school, and two to six years of university depending on the 
program. Children were obligated to take five years of primary school. Following 1997, major 
education reform adjusted the requirement from five to eight years of compulsory education, 
which covered middle school as a mandatory compоnent. In March 2012, new legislation was 
introduced prolonging compulsоry education to a total of twelve years. 
In the literature, educational development is accepted as an important component of human 
capital. In this section, both educational history and educational development in Turkey 
regarding literacy rates, number of schools, students and teachers will be discussed. 
2.1.1 Literacy, Gender Enrollment and Enrollment Ratios 
Literacy is a determining factor in creating sustainable development and eradicating poverty at 
home and abroad. It allows people to participate fully in government, commerce and life events. 
The literacy rates of the population aged 15 and over in Turkey are given in Table 1.2 
Table 1: Literacy rates at Turkey (for population age 15 and over) 
Year Total (%) Male (%) Female (%) 
1990 79.2 89.8 68.5 
2005 88.2 96.0 80.5 
2006 88.1 95.9 80.4 
2007 88.7 96.2 81.3 
2009 90.8 96.4 85.3 
2010 92.7 97.3 88.1 
2011 94.1 97.9 90.3 
2012 94.9 98.3 91.6 
    Source: The World Bank, World Development Indicators, 2015. 
                                                        
2 Literacy rate is defined by The World Bank: Total is the percentage of the population age 15 and above who can, with 
understanding, read and write a short, simple statement on their everyday life. Generally, ‘literacy’ also encompasses 
‘numeracy’, the ability to make simple arithmetic calculations. This indicator is calculated by dividing the number of literates 
aged 15 years and over by the corresponding age group population and multiplying the result by 100. 
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Both females and males literacy rates in Turkey present an upward trend over the years. They 
rise from 89.8 percent for males and 68.5 percent for females in 1990 to 98.3 percent for males 
and 91.6 percent for females in 2012. However, it is obvious that the male literacy rate is higher 
than the female literacy rate in Turkey, but gender dispаrity is decreasing over the years. In 
order to see a better picture of the gender enrollment ratios, the female gross enrollment ratio 
can be compared to the male gross enrollment ratios. Those statistics are given in Table 2. 
Table 2: Gender enrollment ratio by level of education at Turkey 2000-2015 
Educational 
Year 
Gender Ratio (1) 
Primary  
Education   
Secondary 
Education 
 Higher 
Education 
2000/'01  89.6 74.4 73.6 
2001/'02  90.7 75.9 75.2 
2002/'03  91.1 72.3 74.3 
2003/'04  91.9 78.0 74.1 
2004/'05  92.3 78.7 74.7 
2005/'06  93.3 78.8 77.2 
2006/'07 94.1 79.6 77.6 
2007/'08 96.4 85.8 78.7 
2008/'09 97.9 88.9 80.1 
2009/'10 98.9 88.6 83.4 
2010/'11 100.4 89.7 86.2 
2011/'12 100.4 93.3 87.4 
Educational 
Year 
Gender Ratio 
Primary 
School 
Lower 
Secondary 
School  
Upper 
Secondary 
Education 
Higher 
Education 
2012/'13(2) 100.6 102.9 94.1 88.0 
2013/'14(2) 100.9 103.7 94.6 89.2 
2014/'15(2) 100.6 101.1 95.4    - 
Source: Turkish Statistical Institute, 2015. 
(1) The gender enrollment ratio is defined by Turkish Statistical Institute: The female gross enrollment ratio divided by the 
male gross enrollment ratio at that level multiplied by 100. 
(2) Compulsory education was expanded to 8 uninterrupted with law No. 4306 dated 18.08.1997 as of 1997/'98 educational 
year, but to 12 gradual years with law No. 6287 dated 30.03.2012 as of 2012/'13 educational year. 
The data shows that the gender enrollment ratio in higher education remains below those of 
lower education levels. Until 2012 it is less than the ratio in both primary and secondary 
education. After 2012, with the introduction of the 4+4+4 system, it continues to remain lower 
than the ratio for the newly divided levels composed of primary, lower secondary and upper 
secondary education.3 
Enrollment ratio is one of the most crucial indicators of human capital, a crucial component of 
economic growth. For this reason, the gross and net enrollment ratios, both before and after the 
4+4+4 education system, are given in Table 3. 
                                                        
3 The 4+4+4 education system will be discussed in the next section. 
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Table 3: Enrollment ratio by level of education at Turkey 2000-2015 
Educational 
Year 
Enrollment 
Ratio 
Primary 
Education  
Secondary 
Education 
Higher 
Education  
Total Total Total 
2000/'01 
Gross 101 61 22.2 
Net 95.3 43.9 12.3  
2001/'02 
Gross 99.4 67.9 23.4  
Net 92.4 48.1 13 
2002/'03 
Gross 96.5 80.8 27.1 
Net 91 50.6 14.6 
28.1 
15.3 
30.6 
16.6 
34.5 
18.8 
36.6 
2003/'04 
Gross 96.3 81 
Net 90.2 53.4 
2004/'05 
Gross 95.7 80.9 
Net 89.7 54.9 
2005/'06 
Gross 95.6 85.2 
Net 89.8 56.6 
2006/'07 
Gross 96.3 86.6 
Net 90.1 56.5 20.1 
38.2 
21.1 
44.8 
27.7 
53.4 
30.4 
58.4 
33.1 
66.2 
35.5 
2007/'08 
Gross 104.5 87.5 
Net 97.4 58.6 
2008/'09 
Gross 103.8 76.6 
Net 96.5 58.5 
2009/'10  
Gross 106.5 84.2 
Net 98.2 64.9 
2010/'11 
Gross 107.6 89.7 
Net 98.4 66.1 
2011/'12 
Gross 108.4 92.6 
Net 98.7 67.4 
Educational 
Year 
Enrollment  
Ratio 
Primary 
School  
Lower 
Secondary 
School 
Upper 
Secondary 
Education 
Higher 
Education 
Total Total Total Total 
2012/'13 (1) 
Gross 107.5 107.6 96.8 74.9 
Net 98.9 93.1 70.1 38.5 
2013/'14 (1) 
Gross 111.9 108.8 103.3 81.7 
Net 99.6 94.5 76.6 39.9 
2014/'15 (1) 
Gross 101.1 107.1 107.4    - 
Net 96.3 94.3 79.4    - 
  Source: Turkish Statistical Institute, 2015. 
(1)  Compulsory education was expanded to 8 uninterrupted with law No. 4306 dated 18.08.1997 as of 1997/'98 educational 
year, but to 12 gradual years with law No. 6287 dated 30.03.2012 as of 2012/'13 educational year.   
As it can be seen in Table 3, higher education has the smallest enrollment ratio over the period 
between 2000 and 2015. Moreover, higher education gross and net enrollment ratios have 
increased by 81.70 and 39.89 percentage points respectively within the last 14 years. Primary 
education enrollment ratios are the highest and present an upward trend. 
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2.1.2 Number of School, Teacher and Student by Level of Education 
Another important indicator regarding the development of the education system is the number 
of schools, teachers and students. Therefore, those numbers with respect to education level are 
given in Table 4. It can be seen that all of them have been increasing over the last 15 years in 
Turkey. Among the education levels, primary education has the highest number of teachers and 
students until 2012, when the new 4+4+4 system was launched. After the introduction of the 
new system, the number of teachers and students in primary education decreased, but in 
secondary education increased. Another important point is that growth rate of the number of 
enrolled students in primary education is higher than the growth rate of teachers until 2015 
which means that the number of teаchers per students is increasing. This shows that educatiоn 
system in Turkey has been developing every single year.
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